The role of the cytoskeleton in the regulation of steroidogenesis.
The slow step in steroid synthesis involves the transport of cholesterol from lipid droplets in the cytoplasm to the first enzyme in the pathway-the cytochrome P450 that converts cholesterol to pregnenolone (P450scc) which is located in the inner mitochondrial membrane. ACTH stimulates this intracellular transport of cholesterol in adrenal cells (Y-1 mouse adrenal tumour cells and cultured bovine fasciculata cells) and this effect of the trophic hormone is inhibited by cytochalasins, by anti-actin antibodies and DNase I suggesting that the response to ACTH requires a pool of monomeric (G-) actin that can be polymerized to F-actin. Recent studies have shown that lipid droplets and mitochondria of adrenal cells are both attached to intermediate filaments. Moreover ACTH reorganizes the cytoskeleton and changes the shape of the cell. These observations suggest a mechanism for transport of cholesterol that involves reorganization and contraction of actin microfilaments which may, in turn, cause movement of droplets and mitochondria together through their common attachment to intermediate filaments.